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COMPLETE SPECIFICATION 

Improvements in and relating to Corrosion Inhibitors 



We, The Geigy Company Limited, a 
British Company, whose Registered Office 
address is Simonsway, Manchester 22, and 
formerly of 15, Norfolk Street, Manchester 2, 
Lancashire, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly described 
in and by the following statement: — 

This 'invention relates to corrosion inhibitors, 
and in particular more particularly to aqueous 
or other media containing such corrosion in- 
hibitors for use in contact with metals. 

It is well known that certain metals, when 
forming pan of a system containing an 
aqueous medium such as, for example, a 
heat transfer system or a hydraulic power 
system, are susceptible to corrosion. This cor- 
rosion is accelerated when the temperature of 
aqueous medium is raised, as it may be, for 
instance, in the cooling system of an internal 
combustion engine. Furthermore, when freez- 
ing point depressants are added to such media, 



additives that have beep previously proposed 
for this purpose are sodium nitrite, borax, 
sodium nitrate and sodium benzoate in ad- 
mixture and triethanolamine phosphate singly 
or in admixture with the sodium salt of 2 - 
mercaptobenzthiazole. While these additives 
may provide some protection for ferrous alloys 
exposed to the corrosive effects of aqueous 
media, certain non-ferrous alloys, especially 
copper and aluminium alloys, may still be ex- 
tensively corroded. Although sodium 2 - mer- 
captobenzthiazole can inhibit corrosion of 
copper, the technical grkde of this compound, 
as commonly used, is not readily soluble in 
aqueous media and shows a tendency to oxidise 
to a very insoluble disulfide. 

In British Patent Specification No. 811,675, 
there is disclosed an anrj-freeze composition 
comprising ethylene glycol and containing 
sodium 2 - msrcaptoberizthiazole in which the 
latter can advantageously be replaced wholly or 
in part by benzotriazole as a preventive for 
copper take-up. The compositions disclosed 
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example, triethanolamine phosphate or sodium 
nitrite. When non-ferrous metals or alloys are 
present, however, these compounds, which are 
specific to ferrous materials, may actually in- 
duce corrosion wind militate against the pro- 
tective action of benzotriazole on non-ferrous 
metal components, ! 



these additives. Thus, an aqueous medium 
containing ethylene glycol which is commonly 
used m anti-freeze formulations is found to 
be more corrosive than is unmodified water 
towards certain metals or alloys used in the 
construction of water distribution systems, 
especially when such metals or alloys are 
present in juxtaposition, for example 
alummium in contact with steel, or copper and 
steel soldered to brass. Where copper is 
present, it is known that it can promote oxida- 
tion of the glycol, thereby producing organic 
acids which may cause dissolution of copper 
by the medium and so induce self-accelerated 
corrosion. Any aluminium surfaces present 
may become pitted, or more extensively cor- 
roded, and ferrous alloys rapidly rusted 

A considerable amount of research has been 
directed to discovering ways of inhibiting the 
corrosion of metals by aqueous media. Among 



It is an object of the present 'invention to 
provide improved corrosion inhibitor composi- 
tions. 

According to the present invention, a cor- 
rosion inhibitor composition comprises a mix- 
ture of benzotriazole and/or methylbenzotri- 
azole and an alkali metkl, ammonium, amine 
or alkanolamine salt of a * * 



acid having from six to thirty carbon atoms 
per molecule. . 

The present inventionl also comprises a pro- 
cess of protecting a metal or metal article 
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tacting rhe metal or metal article with a com- 
position comprising a mixture of benzotriazole 
and/or methylbenzotiiazole and an alkali 
metal, ammonium, amine or alkanolamine salt 
of a saturated dicarboxylic acid having from 
six to thirty carbon atloms per molecule. 

If the salt of the saturated dicarboxylic acid 
is an alkali metal salt, this may be for example 
a sodium or potassium salt. If the salt of 
the dicarboxylic acid is an amine salt, the 
amine moiety may be for example a straight- 
or branched-chain alkylamine; the amine may 
be a primary, secondary or tertiary amine. If 
the salt of the dicarboxylic acid is an alkanol- 
amine salt, the alkanolamine moiety may be a 
mono-, di or tri-alkanolamine. for example 
mono-, di- or tri-ethanolamine. The salt of 
the saturated dicarboxylic acid may be die 
dibasic salt, for instance the&sodium, dipotas- 
sium or diammoniumj salt, in which both car- 
boxylic acid groups l in the molecule of the 
acid are neutralised by the corresponding base; 
or the salt may be] the monobasic salt, for 
instance the monosodium, monopotassium or 
mono-ammonium salt, in which only one of 
the carboxylic acid gjroups in the molecule is 
neutralised by the base, the other being a free 
carboxylic acid groupl If both carboxylic acid 
groups in the molecule are neutralised, each 
group may be neutralised by the same or differ- 
ent base to give a single or mixed salt, respec- 
tively. 

The salt of the dicarboxylic acid is prefer- 
ably the salt of a Saturated aliphatic dicar- 
boxylic acid having from sax to twenty carbon 
atoms per molecule, j for example adipic acid, 
suberic acid, azelaic acid, sebacic acid or 1 : 12- 
dodecanedicic acid. | The dicarboxylic acid 
may be a single saturated dicarboxylic acid, 
nr a mixture of twoj or more thereof, or as a 
mixture with other carboxylic acid or acids. 

The corrosion inhibitor composition may, 
if desired, contain a minor proportion of borax, 
preferably a proportion within the range from 
0.1% to 10% by weight based on the total 
weight of the composition. 

The concentration of the benzotriazole 
and/or methylbenzotiriazole present in the com- 
position is preferably within the range of from 
0.01% to 5% by weight based on the total 
weight of the composition. The concentration 
of the salt of the dicarboxylic acid is preferably 
within the range ofc from 0.1% to 5% by 
weight based on the 1 total weight of the com- 
position. I 

The corrosion inhibitor composition may, if 
desired, be diluted Iwith water or an organic 
solvent, or with a ImLxture of water and an 
organic solvent, for example to provide an 
anti-freeze composition or other composition 
for use in a heat transfer system. The organic 
solvent may be ant aliphatic alcohol, for ex- 
ample, methyl alcohol, ethyl alcohol, or other 
aliphatic monohydric alcohol; ethylene glycol 
or other alkylene gljfcol; or glycerol. 



The amount of water or organic solvent, 
present mav be varied to suit the purpose 
for which the composition is intended, and 
may also depend on the temperature at which 
the composition is to be employed and the 70 
period for which it is exposed to the atmos- 
phere. In generai, a satisfactory corrosion 
inhibiting effect is achieved by using a com- 
position containing from one to four parts 
by weight of the diluent water and/or organic 75 
solvent per part by weight of the undiluted 
composition of the invention. The concentra- 
tion of the benzotriazole and/or methylbenzo- 
triazole in the diluted composition is preferably 
within the range of from 0.005% to 1% by 80 
weight, that of the salt of the dicarboxylic acid 
is preferably within the range of from 0.058 to 
1%, and that of any borax present is prefer- 
ably within the range of from 0.05% to 2% 
by weight, based in each case on the total » 
weight of the diluted composition. If the 
composition is aqueous, the pH value is ad- 
vantageously within the range of from 6.5 to 
8 5" 

The corrosion inhibitor composition may be 90 
produced by a process comprising admixing the 
benzotriazole and/or methyl benzotriazole with 
the salt of die saturated dicarboxylic acid. 
The benzotriazole or methyl benzotriazole may 
be added to an aqueous or other liquid medium 
in admixture with, or separately from, the salt 
of the dicarboxylic acid; instead of adding 
the actual salt to the medium, the appro- 
priate saturated dicarboxylic acid and base 
may, if desired, be separately added to the 1UU 
medium so as to form die salt in the medium. 

The compositions of the present invention 
may be used to inhibit the corrosion of non- 
ferrous metals and alloys containing non- 
ferrous metals, for example copper or an 105 
alloy of copper, for instance brass, or alu- 
minium or an alloy of aluminium, and also 
to inhibit the corrosion of ferrous alloys. ^ 

Compositions of the present invention in- 
clude those intended for use in heat transfer 11° 
systems, such as cooling systems for internal 
combustion engines and heating installations 
in buildings and also systems applied in hy- 
draulic engineering and in lubrication, when- 
ever these systems contain copper or its alloys. 115 
The compositions include, for instance, anti- 
freeze composition, for use in the radiators of 
internal combustion vehicles, containing a gly- 
col, for example ethylene glycol, as a major 
component. 1^0 

The following Examples further illustrate the 
present invention. 

Example 1 

This Example illustrates the superior cor- 
rosion inhibiting effect of a mixture of benzo- 125 
triazole and the triethanolamine salt of sebacic 
acid, when compared with standard formula- 
tions described in the prior art. 

To oroduce the type of system usually 
found in an internal combustion engine, com- 130 
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These rigorous tests serve to demonstrate 
that the composition of Example 2 exerts a 
greater corrosion-inhibiting effect, when used 
in an anti-freeze composition, than do the 

5 ether formulations H and I used for the pur- 
pose of comparison. Moreover, although 
benzorriazole is an ingredient common to Com- 
position I and the composition of Example 2, 
the enhanced anti-corrosive effects obtained 

10 by the conjoint use of benzotriazole and the 
alkylolamine salt of a saturated aliphatic di- 
carboxyiic acid, are dearly apparent. 

Example 3 
The composition of Example 1 and the 

15 comparative Comparison A were tested com- 
paratively in an experimental rig containing 
aluniinium, tinned brass, mild steel and cast 
iron and provided with facilities for heating 
and for the ingress of air at the rate of 5 

20 millilhres per minute. After heating for 400 
hours at about 80°C., Composition A was 
found to have heavily attacked all the metal 
components except the aluminium, with pro- 
nounced graphitation of the cast iron. By 

25 contrast, the composition of Example 1 gave 
rise to only slight attack on the aluminium 
and no attack on the other tlirec components. 

Example 4 
A coolant for summer use in the radiators 
30 of road vehicles was formulated by dissolving 
5 parts by weight of triethanolamine sebacate 
and 2 parts by weight of benzotriazole in 



water and adjusting the pH value to 7. 

This solution was diluted with sufficient 
water to fill the cooling system in use and 35 
composite metal loops, as described in Ex- 
ample 1, were suspended in the coolant com- 
position, a series of similar metal loops being 
suspended in the unmodified water added to 
similar cooling systems. After treatment for 40 
five mouths, the metal loops in the treated 
systems were in excellent condition, apart from 
some blackening of the aluminium. These 
results were in marked contrast to those ob- 
tained on the untreated systems, in which the 45 
metal loops under test had disappeared com- 
pletely. Moreover, no evidence of rusting was 
apparent in cases where the coolant composi- 
tion was used; but substantial amounts of rust 
were obtained from the untreated systems. 50 

Although die compositions in the above Ex- 
amples 1 to 4 in accordance with the present 
invention contained benzotriazole, similar re- 
sults could be obtained by using methylbenzo- 
triazolc instead of the benzotriazole in the 55 
compositions produced and tested in those Ex- 
amples. 

Examples 5 to. 12 
Composite metal loops, as described in Ex- 
ample 1, were heated in separate 300 milli- 60 
litre volumes of 25% volume/volume aqueous 
ethylene glycol under reflux at 103 °C for 300 
hours. The results obtained are given in 
Table III, together with those of a number 
of other formulations outside the present in- 65 
ventiou for comparison. 
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WHAT WE CLAIM IS : — . 

1. A corrosion inhibitor composition which 
comprises a mixture of benzotriazole and/or 
methylbenzotriazole' and an alkali metal, am- 

5 monium, amine or alkanolamine salt of a 
saturated dicarboxylic acid having from six 
to thirty carbon atoms per molecule. 

2. A composition* claimed in Claim 1 where- 
in the dicarboxylic acid is a saturated aliphatic 

10 dicarboxylic acid having from six to twenty 
carbon atoms per molecule, or a mixture of 
two or more thereof. m . 

3. A composition claimed in Claim 2 wherein 
the dicarboxylic acid is adipic acid, suberic 

15 acid, azelaic acid, sebacic acid or l:12-do- 
decanedioic acid. 

4. A composition claimed in any of the pre- 
ceding Claims wherein the composition con- 
tains from 0.1% to 10% by weight of borax 

20 based on the total weight of the composition. 

5. A composition claimed in any of the pre- 
ceding Claims wherein the concentration of 
the benzotriazole and/or methylbenzotriazole is 
within the range of from 0.01% to 5% by 

25 weight based on the total weight of the com- 



6. A composition claimed in any of the pre- 
ceding Claims wherein the concentration of 
the salt of the dicarboxylic acid is within the 

30 range of from 0.1% to 5% by weight based 
on the total weight of the composition. 

7. A composition claimed in any of the 
preceding Claims diluted with water and/or 
an organic solvent. 

35 8. A composition claimed in Claim 7 where- 
in the organic solvent is methyl alcohol, ethyl 
alcohol, ethylene glycol, glycerol or other ali- 
phatic alcohol. 

9. A composition claimed in either of 
40 Claims 7 and 8 containing from one to four 

parts, by weight of the diluent water and/or 
organic solvent per part by weight of the 
undiluted composition. 

10. A composition claimed in Claim 9 
45 wherein the concentration of the benzotriazole 

and/or methylbenzotriazole is within the range 
of from 0.0O5% to 1% by weight based on 
the total weight of the composition. 



11. A composition claimed in either of 
Claims 9 and 10 wherein the concentration 50 
of the salt of the dicarboxylic acid is within 

the range of from 0.05% to 1% by weight 
based on the total weight of the composition. 

12. A composition claimed in any of Claims 

9 to 11 wherein the composition contains 55 
borax in a concentration within the range of 
from 0.05% to 2% by weight based on the 
total weight of the composition. 

13 An aqueous composition claimed in any 
of Claims 9 to 12 wherein the pH value ot 60 
the composition is within the range of from 
6.5 to 8.5. t 

14. A composition claimed in Claims 1 or I 
and substantially as described in any of the 
Examples. . . 65 

15. A process of producing a composition 
claimed in any of the preceding Claims which 
comprises admixing the benzotriazole and/or 
methylbenzotriazole with the salt of the di- 
carboxylic acid. . . 70 

16. A process of producing a composition 
claimed in any of Claims 1 to 14 which com- 
prises adding the benzotriazole and/or methyl- 
benzotriazole to an aqueous or other liquid 
medium, the appropriate saturated dicarboxylic 75 
acid and base being added separately to the 
medium so as to form the salt in the medium. 

17. A process of producing a composition 
claimed in any of Claims 1 to 14 substantially 

as described in any of the Examples. 80 

18. A process of protecting a metal or metal 
article susceptible to corrosion which com- 
prises contacting the metal or metal article 
with a composition claimed in any of the 
preceding Claims. 85 

19. A process of protecting a metal or metal 
article claimed in Claim 18 wherein the metal, 
or metal of the article, is copper, aluminium, 
or an alloy of copper or of aluminium. 

W. P. THOMSON & CO., 
12, Church Street, 
Liverpool, 1. 
Chartered Patent Agents. 
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